Therapeutic effect of D1-like dopamine receptor antagonist on collagen-induced arthritis of mice.
Dopamine activates D1-like and D2-like receptors (D1R and D2R). While D1R antagonists have ameliorated the severity of disease in some experimental autoimmune models of mice by promoting interferon (IFN)-γ and inhibiting interleukin (IL)-17 production by T cells, dopamine effects in the immune system are reportedly diverse. To investigate the impact of D1R blockade on an animal model of rheumatoid arthritis (RA), DBA/1 mice with collagen-induced arthritis (CIA) were treated with a selective D1R antagonist, SCH23390, after the primary immunization. This treatment suppressed the severity of the CIA. Nevertheless, serum levels of antibodies to type II collagen were not affected by the treatment. Th1/Th17 differentiation of splenic T cells in the treated animals was not biased. In vitro, when bone marrow-derived macrophages were stimulated in the presence of the D1R antagonist SCH23390, alteration of inflammatory cytokine expression was not observed, but their in vitro differentiation to osteoclasts was inhibited. Co-administration of a selective D1R agonist, A68930, abrogated the in vivo anti-arthritic effect and the in vitro suppression of osteoclastogenesis by the D1R antagonist. Our results argue that D1R blockade is potentially a new approach to the treatment of RA. Its effect could be partly attributable to the inhibition of osteoclastogenesis.